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(54) MEASURING METHOD FOR ACCESS TIME 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a measuring method in 
which the accuracy of an access time measurement is enhanced. 
SOLUTION: On the basis of the difference between the timing of a 
clock signal CK0 at a time when the clock signal CK0 is delayed in a 
very small time unit and when a target signal state is latched by an 
SM latch circuit 1 1 and the timing of a clock signal CK1 at a time 
when the clock signal CK1 is delayed in a very small time unit and 
when a target signal state is latched by an SM latch circuit 12, the 
difference in an electric length between conductive lines L1, L3 at 
the outside of an LSI 15 is found regarding the clock signals CL0, . 
CK1. When the difference in the electric length is corrected, an'error 
in an access time measurement due to the difference in the electric 
length is reduced, and the accuracy of the access time of an SRAM 
part 13 is enhanced. 


■>/m 


»yyar-«. 

in 

Ml 4*1 


EM 


^7 


9U 


8 RAMS 


7V J 


TV 


LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 


http://wwwl9.ipdl j po.go.j p/PA l/result/detail/main/wAAA6Sa4LrD A409 1 27205P1 htm 


4/12/04 


(19)B*HfcHf/? (JP) 


02) & m & ft & #s ^) 


do mm&ntt 
^H5|Z9- 127205 

(43)4»BB ¥fi£9fp(1997)5m6B 


(5i)inta 6 stsne^ itWss»# fi 

G0 1R 31/28 G0 1R 31/28 B 

G11C 29/00 3 03 G11C 29/00 3 0 3H 


m*m* »*b®»5 fd (± 10 s> 


(2DfflH#<t 

<WPF7-309821 

(7DWKA 

000005108 





(22)tUiSH 

¥dE7*F(1995)lUI2B 






HlU ft& 




Jl£«S#«* ^#2326SJfi «5C£*tBft 







(72)ieWf 

BTffl fc- 




JfcW5W«f*^#232e#«l «5fc&ttB£ 












SC^lif*?tH)>#2326S» «5££&B£ 







(74)ftHA 



(54) BMHOfc*] T^tXl^mS^Wfe 


(57) 

*n**©#cKo«**eisw<aT3i 
•y k i ^msarnvx . awi-t#© 

£ S M 7 -y ^Eim 2 »/ ?■ Lfc fc £ u >y ? ft-^ 
CKKOMSy^fcOH*^ ^n y^lf-tCKO, 
CK 1 O-eil-fftKOWCCDLS I 1 5(?W8ttZ&tt& 


in 


IK 


< 


«n ME 
- A 




o> If* 





(2 

1 

b. IM&t^V&^AJjZtihTFUXm^Zmi 9n 

v tm^tzmmtx? y^mzm 1 9 -vi-m&t . ± 
* 'J aa»6«>aa)T-^ £is 2 7 o -y fwstz nm 

LT Jb£7 H vxmm 5 y 3 5 

ClO^fl^08&l;:fc»t£±fi** U SOT?* Xl$ 

zb*msib-f&T?*x*ff§8Sfe%m. 

Jb^*y*'\Aa3;h.&TFl'X©#«6l ?v 

LT5v?-»ri6frS25v?-H»fc, Jb£W2?ny? 

•y^HSSfc 2-^T^«^WHI»*^B£$nS t § , 
7+a5*>4>G8&§il.£_h!E8£2 ?n y ?m*&){fflZ%it 

J&f Sr-:?#±fB3i2 5 » f-HBfc? y^Sfifc t * 
<0. ±Em?n-y?ffi^fcJJESI27o-y:!Mt-^fc<D 

f-HBT9 -y f - Lfc i: S OJbligS 1 7 

ttHHfcs-er. Bwm^«®^-tam35>y^ni?&-c 

^yf-Lfcfc^JJB^a-y^ft^M Sy^fc 
b. ±M*V)U J ^\1)ZtihTY\'XWft*?uv? 

m^tzmmtx? v+-*m&m 1 5 -y^-nissi: . ±11* 

*ya^6«B*^-**±II?o*?fi^HML'C 40 
JBLTJJET ^i?l&5tai37 »f-H» 

12313 7 y^-Hlffi-C<05 ■yf-r-^* J fl)#S t £<9±ia 

ib? o >y ^fli^^st Be tfcoorc. whim 

fc*fl:3tf, JJB* 1 9 vf-HH^aiAIM^safc^-f 50 


^^9-127205 

2 

$ y?b . ±E^3 7 v^wwuMMmosetejn s 
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(om^m^mmm^. imrxinzxixftoxo 
ti Lfcftsjs i »v i ffiE®cor 9 ±xm 
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[0 0 0 5] TAffr^WmtMLtZtl&SRAMlzm 
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[ooo6] *mx?>mit. T-r-txmmfewng. 
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T?-h3;ft£C:fcfcJ:oT^-y7^#?T*>fU * 
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[0017] SRAMgP13{4. Wttf*M(W0>TK 
l/XA^KJ:'). 1®Sb-.yb«|£WT-^5:ai*TO; 

■Wfc*B±. 1 b* y hOT YVXim<r)\1)\,ZZ. ~> 

x. lfyhf-^tmta^titxo^^tix^t. 
r • vx* ( vx? • xv-yt^fi&i fc 

6) ) 7-y^-l lSr^-LTSRAM^l 3{cA*$*iS 
J:a*C5rr>T«t»*. *LT. SRAM&l 3frt>V>i£jj 
r-^Ji. aStcSK$^SM7-/^-14, &t/r- 
?^T5£:frLTtt&ai;^&i:3;h..&. SM5-y* 
1 Hi. ^o^Sg^Tlfcfl-LTA^Siifc^n'y:? 
ffi^CK0fclH»IL-CA*THPX5r7-/^-ri.. * 
fc. SM5-yf-14J±. ?Oy:?3g?T3£tf-LTA?J 
? a -y ?{I^C K 1 £.m& LX SRAMSff 1 3fr 
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m*. mzmm-&tf. sM^-yf-i l^m^jTY^x 
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M?vi-i2im\-rt>tix^&. ;©sM7 7f 12 
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OLZtl. fX9 1 0 k LS I 1 5<7)31-SB3&? fc^SWi 
Hlfc:«Li~L5T^3n 

^CKOcOfiiBtStL. LSI 1 5<0^o-y^fi^A 

*jg?T 1 izti&ztiz . wm&L 2«r y vxm^o 

&mt%1X. LS I 1 5<7)Th'l'X3g?T2tate^$ 
©mSSL3li^o.y^-f-CKl<OgaS8i:§ 

it, ls 1 1 <5<r>7uv9m-T3i,zi&&%tih. mm, 

&L4l$Z*v>%litf]T-?cr>mmkZtl. LSI 
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[0021] wb®2 2it. wmmL s i <v§mm> 
wg&zsmhfflfcttL. ls 1 1 5*>iwwB®g 

SBi. £omsa!2 2fc:J:->T£j£3*i.£. ®EaJ£ 
&2 3. 2UXm««J&f&2 4Ji. *ft^illSi**tfiL 

s i wzmi&mmfczmtefz 

tt££wr % LS I 1 5t:tt}&§itS^n y^fi^CK 10 

o. cKi«^o y^m^64#a2 6t:j:-or^$ 

ft*. TKWX&£^a27*i, aBW^LSIttt^ 

mx-a. lsi 1 5t^$;fu>7Fux€^££j£?- 

h . i&WJ£#&2 8J±, ISItffgiL S I frt><r)%m 

miw&h'm&tth. z.<vmmx\t. ls 1 1 
-f*m^&2 1 a. z<D7-a? i oo&g&coiWBH 
[0022] ftc ls 1 1 5<or^-txfifS^co 

fc. ;a7?l?CK0, C K 1 cOfifflUffiEcO^tocO 
T-**iRffeU «tfc*?<T-*1ijEfc:J:9, 7? 
*XB$ia^<OfgJg|»Lt?:0oT^S . 
[0023] 03 \,z\i9 o -/ ^m^MEr-^OJRmt: 

[0024]$. LSI 1 SrtfctJWr. 

cko, cKioga^i^gffiStsnr. 30 

[0025]?O7 ^ffi^ffiET-^iRJfeCfc^-C 

TX*21«0l63«5££82 8fc:J;oT\ 
*aj*^T4*>^ai:&^Ol&^fl£$ftS . 
[0 0 2 6] 5fc1\ fX^l 0*^aj^j3ilSTHUX 

7KPXWvr^'<^£TFl'XBfc-f6„ ^X? 
1 0 1 L S I 1 5 fc iOSt^S^^mSSL 2(^)11^ 

^fccto. xx^io*^aj*?tutrHu-xj±. *w 40 

31T'^itSidt®E§^TLS I 1 5tZ}jj2tl 

[0027] f-X?10*^a};fiSft£?oy:$MI^C 
KOfcOlvCfc. WlOiLSI 1 5tffWzm^L 
S*Ug«88L l omSfc J: 0 . rx* l Ofrhtitt 
&rufc?n<y$WCK0li» ^Ep3 3-C*$fi&«td 
taBEStlTLS I 1 SfcXASfi*. ?n*?«*C 
KOtfSM^-yf-l l(=Afc&tU **>A_b&")*4 5 
y^KRMJLT. SM5-/f-l ltJ: OTHPXg-W 
7>y^3ft&. ?oy;?#^CK0kL tX^IOKJ: 50 
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Sfl*. Mi, SM77fl lfcJoTTKl'XAjF 
5yf-3*L&#. ^O-y^fl^CK0<0iJb*f)^"f S 

9 >y -f*T H l/XtfA* & B fcSE-» *: i: £ <0? o >y 
£t0fc-T&„ 

[0 0 28] ^D7^ifCKlt-?V»tt. JhH7o 
•y ?ft^C K 0<7)^i;^tfiS/J^l$|^mfiTa^>•«:T 
<r*£. SM77fl 2c07yf-TH^X.*«A*^BtC^ 
■o Jt % <n? o -y ^ll^C K 1 <T>9<\ 5 y^SrfllS U 
W>*4 SV^SrtlfTS. 

[0029]^D7^ffCK0, CKltOWt<7>f- 

x* l o k l s 1 1 5 fconatfVHC&fttttftJl 

thetiAto, Atifc-TS. c:tf>fc£SM5»/ 
f-11. 12fcjL-5T*h.*h.TKl/XBfc5-yf-C* 

t0+At0=t 1+At 1 

9. gmS&Ll , L3<0«^«<0HA 
tfcL xX*10C:fcft6?n-y?fi^CK0, CK1 

At=At0-Atl=tl-t0 

k4i.«»Li, L3e>TO£e>£»(cJ:>). ?o 
y?f?CK0, CKliatfiHailAt^tTL^d 

cfc***^ «i*«ii/c. T^-bxusg-jrassg 

H««4. ±EfifflMAtS:ffliET-^tLT. OTfc: 
J: o 1ZT 9 ±x8ffgmgm tffiEt & £ t tc«t -> 

[ 0 0 3 0 ] 04 fcttr^-bX^©)ffl^fc:oV^T<0^>f 

[0031] 5tT . SRAM91 3t. Srffi^xX hVN* 

[0032] TVUxm^iLttf*) 9 A S TUf 

<. -tLT, -e<7)^o^o y^^CK0£7)SJb&^ 
^-f S^SrtOOTW. 
[0033] SM5»f-l ItioTTHPXA 

[0 0 34] actc. THPXBt*tJE-fl.i:C:^SR 
MSlS^^JiJ^T-^* 5 . SM7-yf-14fc5-y7 < - 
xX^l 0*^aj^§n&^D-y^fi^C 
Kl^iJbVO^-fSV^^L-ro. 0«X.tf5Ops 
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V 0 * 4 5 >- Wgg$fL4 , ffeSW£#K 2 8 1 

10. SM7-y^-14^aj*^a* J ¥'JSStl.S. SM5 
•yf-1 4T'{±. gWiTKUXAtttJ^Sftfix-:? 
A*? -/ rztihtf. ±M9 o -/ ?{f^c K l <m&izX 

SM5 yf-1 4«0tH*^a* 5 «l«Hifc-StLt*^*\ 
O*",.. TKP-XBt^je-rST-^* J SM5-/f-14 

fct^T. SM7-yf-14^)ttJ*i^fc& J «l#(Bfc-StL^ 10 
fc«Br£ii*:i§£K. ±Mt7 a y ?fi^C K 1 affi&fi 
**T3ft5. SM7-yf-14W5 /f-3iX5tT-^3& J . . 
7 Kl'XAfcitfS-f TKWXBfcSJW* 
t69t^ft:?iTJt^>r S^fct 1 lt^t. 
[0 0 3 5]«#Wfc. SRAM3P13<077-bXB«a 

11. tll-t0 0ti-5T*»^. L*»U ±M 
LtzXotz. $mtzl5mm&L 1 , LSeMSS&tfm* 

0. ^Oy^ifCKO, C K 1 cOfiffi^COm-K^fiT 
$ft.TOS;fc». ±atll-tOOSr, Wz$i#>t>tl 
fcffiEx-?At-C*E-?-S. SRAM&51 3 20 

T=tll-t00 + At •■■© 

iO. SRAM1 3tfDT^-bX«a^»Jgeft<ffl^tS 

[0036] JJSHM^fciiTif. &T<Offtffig&«£# 

[ o o 3 7 ] ?o y tmnc K 0 

LTV^. Btm^tiMZ SMy y+M&l lT^yf- 
Utfc£»?Oy:/Ml^CK0e)?>f Sy/k. ?o-y 30 
7fI^CKl£&'N$ISg^T^ awfi^Dt^ 
SM^yf-BJfcl 2T7-yf-Lfcfc#<D:7u-y7ft^C 
YH<r>94^>7t(rmi>t>. ?O7^i?CK0. C 

k lc^-en-fiitc-pi^TwL s 1 1 5conffiiiz&i?hm 

«8SL1, L3T^m^SO^^^»T. 
H£ffi*ri>.ri:#Ti=. SRAMS13 

or? -bx^o^S[Si±* as £ t a*e& s . 
[ o o 3 8 ] act . m<vmm£.^xwm?h . 

[ 0 0 3 9 ] m 5 fcfcL *f&WOffi»|gii®TO#MJS 40 
[0040] T^*X^SS©t^fc$il&LS I 54 

-r>o)^mwmL^m^tih. ls i 5 4«sram 

SU3£#t6. C1«DSRAM8?1 3t±, 01{C^?il 

^^E y Hr/P<9§JRS§7tio*/-;tri6rt5fc: , 7- 

fu *ty*A^T-?Affi#CTi#^;frfa«fcffl 

*§r-?ISt*63-$*u -Hx^ft^fflfflix-^i. ffl 50 
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t®ft£*U * yAfa-Wr?- YXlJtzm^X 
# 7AMx-f y £ t c J: 0 . ft&n* 

[0041] SRAMSB13&. Jg&b'-y 

T6*»fe0>A*rKl'Xtt. SM7-/f-5l£:frLTS 
RAM|Si3fc:A^$iiS«tdtc^:oTi^. -E-LT. 
SRAM&lsa^Otfc&x-^fcL ^StES^fut 
DM^ yf- (D^-yf-fcV^) 5 2. RTfT-?m-T 
8Z-ftbX9l&liiJj*i1£tZtl2>. D5-yf-5 2Ji. ? 
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IMPROVEMENT IN HEATING APPARATUS. 


^Ebo Q^^*^ 1 '^*^* Yofisxxod to i^x thfiso X^ftftsvft F'Af^sxfc ^h»t m^^jii^ port of tito e 


To dU whom it may concern : 

Be it known that I, Michel G. Fag ab, -of Troy, 
in the county of Bensselaer and in tbe State of 
York, have invented certain new and useful Improve- 
ments in Heating Apparatus; and do hereby declare 
that the following is a foil, clear, and exact descrip- 
tion thereof, reference being had to the accompany- 
ing drawing making a part of this specification, in 
which— 

: Figure 1 is a plan view of the upper side of a drum 
constructed in accvdance witli my improved method, 
and 

Figure 2 is a vertical central section of the same 
on the line x x of fig. 1. 

Letters. of like name and kind refer to like* parts 
in each of the figures. 

As commonly constructed the drums or sections of 
heatl ng-f urnace8 above the fuel-chamber are composed 
of sheet-Iron cylinders inclosed at either end by cast- 
iron plates resting npon or against the same, and the 
whole secured together by means of a number of bolts 
passing through both plates and the cylinder, and con- 
fining the latter between the former. . 

This construction is, however, open to serious ob- 
jections, among which are—. 

Fast, the impossibility of making a joint between 
tbe ends of the cylinder and the plates that shall re- 
tain a sufficient amount of cement to insure a gas- 
tight drum, and 

Second, the unequal vertical expansion of tbe parts, 
by means of which, at certain temperatures, the bolts 
are slackened, so as not to confine said parts closely 
together, while at other temperatures said bolts are 
subjected to a sufficient strain to occasionally cause 
them to break, and thereby derange tbe heating ap- 
paratus and render repairs necessary. 

Tp obviate these difficulties is tbe design of my in- 
vention, which consists in the employment of cast- 
metal rings fitted around or within, .and secured to 
tbe ends of the cylinders, and combined with the end 
covers, substantially as and for tbe purpose hereinaf- 
ter shown. 

In the' annexed drawing— 

A and B represent the outer and inner cylinders, 
respectively, of a drum, corresponding in length and 
arranged concentrically. 

Secured to and around the upper end of the outer, 
cylinder A is a cast-metal ring, C, the outer edge of 
which coincides with that of said: cylinder, from whence ' 
it extends downward npon the same to a sufficient dis- 
tance to permit of the insertion of rivets a, bolts, or 
other equivalent devices, by means of which said parts 
are attached together. 

From its upper edge the ring 0 extends horizon- 
tally outward and then vertically upward, so as to 


form & right-angled rebate, £>, within and npon which 
is placed the top plate E, which, as seen in fig. 2, con- 
sists of a plane disk of cast metal, provided with a 
number of horizontally -projecting lngs, .F, through 
which pass the bolts G, used for securing said plate 
to or upon said ring, tbe radial conformation of said 
rebate D being suited to the exterior shape of said 
plate with its lugs. 

Tbe ring CT, attached to tbe upper end of the inner 
cylinder B, is constructed in a similar manner to that 
before described of O f except that it fits within in- 
stead of around said cylinder, and projects inward in- 
stead of outward from the same. 

As thus constructed a suitable • layer of cement .is 
spread npon the seat or horizontal portion, of' each, 
ring, and the top plate placed thereon, and secured 
firmly thereto by means of bolts passing through both 
IKirts 

The rings H and Hy attached respectively to the 
lower ends of the outer and inner cylinders, are fitted 
to or npon the inside of the same, and from thence, 
extending horizontally outward or inward, are pro- 
vided with lugs I, corresponding with those, forming *t 
part of the top plate, but have no upward-projecting 
flanges. 

Tbe bottom plate K corresponds, in exterior size 
and shape, with the top plate, but has, in addition, a 
hange, ft, projecting upward} from its outer edge, so as 
to embrace the edge of the ring H, and a second flange, 
V y projecting upward just outside of the inner cylin- 
der B, 

In attaching together the bottom plate and. drum 
the cement is spread upon the former, immediately 
beneath each ring, and is held hi place by means of 
the vertical flanges. 

' If desired, in order to render more certain the close- 
ness of joints, cement may be placed within the spaces 
left between the cylinders and vertical flanges, at the 
lower end) Of the dram, and upon and around the in- 
ner and outer edges of the top plate, where, from the 
peculiar shape of the parts, said cement will be se- 
curely held in place. . 

It will be seen that, in attaching the bottom plate 
"to the cylinders, it* is necessary to form the seat for 
the reception of tbe cement upon and to attach the 
upward-projecting flanges to said plate, instead of the 
ring-, as before; but as this arrangement of parts is 
just the reverse of that employed at the upper end of 
the. drum, it is considered only a necessary modifica- 
tion of the same. 

The drum above described is intended for use in a 
hot-air furnace, where it would be placed above tho 
fuel-chamber, and connected therewith by means of 
one or more pipes opening from the upper end of 
said chamber into the space between -the cylinders 
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and the top and bottom plates* so as to cause the 
heated escaping products of combustion to pass through 
the same and into an exit-pipe passing outward through 
the aide or from the top of said drum, and thereby 
imparting a portion of their heat to the air surround- 
ing the fetter. 

This device is, however, only shown for the purpose 
of illustrating my invention, which, as win he readily 
: seen, is equally, applicable to any portions of heating 
apparatus where it is desired to forma fcrmanent 
joint between the end -of a sheet-metal section or ejJ- 
inder and a east-metal cover. 

Otoe especial advantages possessed by this construc- 
tion of a drum are— _ • 

yirs^ the joint at either end is rendered entirely 
independent of and cannot be affected by the- expan- 
sion or contraction of other parts of the device, and, 
being made with very short bolts, is not HabJeto IS 
rangement from or by changes of temperature. 

SeecnoV each joint is horizontal, and no change of 
temperature or ordinary, use of the he wing apparatus 
can in any manner loosen or remove the cement, so 
that> if, well made originally, said joints are certain 
tocoDtuuegaa-tfghfcwbue^ 


^Having thus fully set fbttb the nature and merits 
of my invention, 
Wiat I claim as new is— 

In a stove-drum or other equivalent parte of heat 
ing apparatus, the. means empfoyed, or tlietr equiva- 
lent. ft*r securing a permanent gas-tight joint between 
the ends of the cylindrical portions- thereof and the 
end; plates or other contiguous portions of said appa- 
ratus, consisting of the rings 0 and CT, attached to or 
npon tbe-ends of said c^Jiijders^A and B, respect- 
ively, aMnximti^ce projecting horizontally outward 
or toward and thence upward, so as to form, a rebate, 
I>,for the reception of the cover B, in combination 
with said Cover, and Trith suitable bolts G passing 
through said parts, substantially as shown and de< 
scribea* " " . 

In testimony that I elaiin the foregoing I have here- 
unto set my hand this 6th day of Februaiy>.187L 

MICHEL G. FAGAK 

Witnesses: 

W. P. ALLBHDOBPH, 

Aug. P. Oobsb. 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Concerning the access-time measurement technique of a 
semiconductor memory, this invention is applied to access-time measurement of static 
random access memory (it is called SRAM), and relates to an effective technique. 
[0002] 

[Description of the Prior Art] SRAM as an example of a semiconductor memory contains 
the memory cell array which carries out matrix arrangement of two or more static mold 
memory cells, and changes. The selection terminal of a static mold memory cell is 
combined with a word line for every direction of a low, and the data input/output terminal 
of a memory cell is combined with the complementary data line for every direction of a 
column. Column switching circuit ** of each complementary data line is carried out 
including two or more switches combined with the complementary data line by 1 to 1, 
and common connection is made at the complementary common data line. The address 
signal inputted from the exterior is transmitted to a low decoder and a column decoder. 
Based on the decoding output of a low decoder, a word line drives on selection level, and 
writing of the data to a specific memory cell or read-out of memory cell data is made 
possible by turning on a column selecting switch based on the decoding output of a 
column decoder. 

[0003] In addition, there is JP,57-21795,B as an example of the reference with which 

SRAM was indicated. 

[0004] 

[Problem(s) to be Solved by the Invention] The access time of SRAM can measure the 
various trials of LSI using the equipment called the LSI circuit tester (only henceforth a 
"circuit tester") for supposing that it is possible. A circuit tester has the function which 
generates the supply voltage required for actuation, and a clock signal and various control 
signals of LSI, and makes the various performance tests of the SRAM concerned possible 
by being combined with the external terminal of SRAM made into a test objective 
through a predetermined cable. The access time can be measured by detecting the phase 
contrast of the clock signal supplied to the address signal latch and output latch in 
SRAM, respectively. 

[0005] The precision of the phase contrast of the clock signal supplied to SRAM made 
into a circuit tester blank test object is **300ps extent, and the access time can include it 
into a design margin in access-time measurement of SRAM which is about 3ns. If the 
access time is shortened by improvement in the speed of actuation of SRAM at about Ins, 
since the measurement error of the access time will become large by it, it becomes 
impossible however, to disregard the precision of the above-mentioned clock signal phase 
contrast. 

[0006] The purpose of this invention is to offer the technique for raising access-time 
measuring accuracy. 

[0007] The other purposes and the new description will become clear from description 


and the accompanying drawing of this specification along [ said ] this invention. 
[0008] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is 
briefly explained among invention indicated in this application. 
[0009] Namely, the memory section made into the access-time measuring object as the 
1st means (13), The address signal inputted into the above-mentioned memory section is 
synchronized with the 1st clock signal. The 1st latch circuit which can be latched (1 1), 
The output data from the above-mentioned memory section are synchronized with the 
2nd clock signal. The 2nd latch circuit which can be latched (14), When a semiconductor 
integrated circuit is formed including the 3rd latch circuit (12) which can latch the above- 
mentioned address signal synchronizing with the 2nd clock signal of the above, The 
difference of the electric length in the track in the exterior of the above-mentioned 
semiconductor integrated circuit about each of the 1st clock signal of the above and the 
2nd clock signal of the above is searched for, and this electric length difference is 
amended. 

[0010] Furthermore, the memory section made into the access-time measuring object in a 
concrete mode (13), The address signal inputted into the above-mentioned memory 
section is synchronized with the 1st clock signal. The 1st latch circuit which can be 
latched (11), The output data from the above-mentioned memory section are 
synchronized with the 2nd clock signal. The 2nd latch circuit which can be latched (14), 
When a semiconductor integrated circuit is formed including the 3rd latch circuit (12) 
which can latch the above-mentioned address signal synchronizing with the 2nd clock 
signal of the above, The time of the data corresponding to the address signal which the 
phase of the 2nd clock signal of the above supplied from the outside was changed, and 
was latched to the 1st latch of the above being latched to the 2nd latch circuit of the 
above, Based on the phase contrast of the 1st clock signal of the above, and the 2nd clock 
signal of the above, it faces measuring the access time of the above-mentioned memory 
section. The timing of the 1st clock signal of the above when changing the phase of the 
1st clock signal of the above, and latching the purpose signal state by the 1st latch circuit 
of the above, From a difference with the timing of the 2nd clock signal of the above when 
changing the phase of the 2nd clock signal of the above, and latching the purpose signal 
state by the 3rd latch circuit of the above The difference of the electric length in the track 
in the exterior of the above-mentioned semiconductor integrated circuit about each of the 
1st clock signal of the above and the 2nd clock signal of the above is searched for, and 
this electric length difference is amended. 

[001 1] Moreover, the memory section made into the access-time measuring object as the 
2nd means (13), The address signal inputted into the above-mentioned memory section is 
synchronized with a clock signal. The 1st latch circuit which can be latched (51), The 
output data from the above-mentioned memory section are synchronized with the above- 
mentioned clock signal. The 2nd latch circuit which can be latched (52), When a 
semiconductor integrated circuit is formed including the 3rd latch circuit (53) which can 
latch the above-mentioned address signal synchronizing with the above-mentioned clock 
signal, Change the pulse width of the above-mentioned clock signal supplied from the 
outside, and it faces measuring the access time of the above-mentioned memory section 
based on the pulse width of the above-mentioned clock signal in case the latch data in the 
3rd latch circuit of the above change. Where the pulse width of the above-mentioned 


clock signal in case the latch data in the 2nd latch circuit of the above change is fixed The 
phase is changed and the time difference of the change timing of the output logic of the 
1st latch circuit of the above and the change timing of the output logic of the 3rd latch 
circuit of the above is searched for as the access time of the above-mentioned memory 
section. 

[0012] Furthermore, the memory section made into the access-time measuring object as a 
concrete mode (13), The address signal inputted into the above-mentioned memory 
section is synchronized with the start timing of a clock signal. The 1st SM latch circuit 
which can be latched (51), The output data from the above-mentioned memory section 
are synchronized with the fall timing of the above-mentioned clock signal. D latch circuit 
which can be latched (52), When a semiconductor integrated circuit is formed including 
the 2nd SM latch (53) who can latch the above-mentioned address signal synchronizing 
with the fall timing of the above-mentioned clock signal, Change the pulse width of the 
above-mentioned clock signal supplied from the outside, and it faces measuring the 
access time of the above-mentioned memory section based on the pulse width of the 
above-mentioned clock signal in case the latch data in the above-mentioned D latch 
circuit change. Where the pulse width of the above-mentioned clock signal in case the 
latch data in D latch circuit change is fixed The 1st timing from which the phase is 
changed and the output logic of the above-mentioned 1st SM latch circuit changes to the 
start timing of the above-mentioned clock, Time difference with the 2nd timing from 
which the output logic of the above-mentioned 2nd SM latch circuit changes to the fall 
timing of the above-mentioned clock is searched for as the access time of the above- 
mentioned memory section. 

[0013] According to the 1st above-mentioned means, the difference of the electric merit 
in the track in the exterior of the above-mentioned semiconductor integrated circuit about 
each of the 1st clock signal of the above and the 2nd clock signal of the above is searched 
for, by amending this electric merit difference, the access-time measurement error by the 
electric length difference is reduced, and this attains the improvement in precision of the 
access time. 

[0014] Moreover, where the pulse width of a clock signal in case the latch data in the 2nd 
latch circuit change is fixed according to the 2nd above-mentioned means The phase is 
changed. The change timing of the output logic of the 1st latch circuit, The electric merit 
of a track can measure the pulse width of a clock signal independently, and, as for 
searching for time difference with the change timing of the output logic of the 2nd latch 
circuit of the above as the access time of the above-mentioned RAM section, this attains 
the improvement in precision of the access time. 
[0015] 

[Embodiment of the Invention] The access-time measuring circuit where the one example 
approach of this invention was applied is shown in drawing 1 . 
[0016] Although especially LSI15 made into the access-time measuring object is not 
restricted, it is set to SRAM and formed in one semi-conductor substrates, such as a 
single crystal silicon substrate, of a well-known semiconductor integrated circuit 
manufacturing technology. LSI15 has the SRAM section 13 which is an example of the 
memory section. Although this SRAM section 13 is not illustrated, it has a static mold 
memory cell, the selection terminal of this static mold memory cell is combined with a 
word line for every direction of a low, and the data input/output terminal of a memory 


cell is combined with the complementary data line for every direction of a column. 
Column switching circuit ** of each complementary data line is carried out including two 
or more switches combined with the complementary data line by 1 to 1, and common 
connection is made at the complementary common data line. The address signal inputted 
from the exterior is transmitted to a low decoder and a column decoder. Based on the 
decoding output of a low decoder, a word line drives on selection level, and writing of the 
data to a specific memory cell or read-out of memory cell data is made possible by 
turning on a column selecting switch based on the decoding output of a column decoder, 
moreover, although not illustrated, there are chip select signal CS* (* — a low — active or 
signal reversal is meant) and write enable signal WE* as a control signal given from the 
outside. In the condition of the chip select having been performed and having been 
chosen such when chip select signal CS* was asserted by the low level, when write 
enable signal WE* is asserted by the low level, the data writing to a memory cell is 
enabled. 

[0017] Although the SRAM section 13 is constituted by the address input of two or more 
bit configuration possible [ an output of the data of two or more bit configuration ], it is 
shown that 1 bit data are read by drawing 1 by the input of a 1 bit [ after / expedient / 
explaining about access-time measurement ] address signal. The input address from an 
address terminal T2 is inputted into the SRAM section 13 through the SM (slave master 
(called master slave)) latch 1 1 . And the external output of the output data from the 
SRAM section 13 is enabled through the SM latch 14 stationed in the latter part, and the 
data terminal T5. The SM latch 1 1 latches the input address synchronizing with clock 
signal CKO inputted through the clock terminal Tl. Moreover, the SM latch 14 latches 
the output data from the SRAM section 13 synchronizing with clock signal CK1 inputted 
through clock terminal T3. Although explained in full detail behind, the access time of 
LSI15 can be measured by detecting the phase contrast of clock signals CKO and CK1, 
when the data corresponding to the SM latch's 1 1 output address are latched to the SM 
latch 14. In such a measuring method, in order to be made to perform phase contrast 
amendment in this example in order to raise the precision of the phase contrast of clock 
signals CKO and CK1, and to obtain that data for phase contrast amendment, the SM 
latch 12 is formed. This SM latch 12 latches an input address signal synchronizing with 
clock signal CK1 inputted through clock terminal T3. The external output of the SM 
latches' 1 1 and 12 scanning system output is enabled through scanning system output 
terminal T four prepared in LSI 15. 

[0018] LSI15 made into the access-time measuring object is electrically combined with a 
circuit tester 10. This electrical coupling is attained by combining the external terminal of 
LSI 15 with the LSI socket (not shown) prepared in the circuit tester 10, and various 
tracks are formed between a circuit tester 10 and the external terminal of LSI15. The 
track shown by L1-L5 is typically shown in drawing 1 . A track LI is made into the 
transfer way of clock signal CKO, and is combined with the clock signal input terminal 
Tl of LSI15. A track L2 is made into the transfer way of an address signal, and is 
combined with the address terminal T2 of LSI15. A track L3 is made into the transfer 
way of clock signal CK1, and is combined with clock terminal T3 of LSI15. A track L4 is 
made into the transfer way of scanning system output data, and is combined with 
scanning system output terminal T four of LSI15. A track L5 is made into a data transfer 
way, and is combined with the data terminal T5 of LSI 15. 


[0019] Functional block of the above-mentioned circuit tester 10 is shown in drawing 2 . 
[0020] As shown in drawing 2 , although especially the circuit tester 10 is not restricted, 
it includes control and the data-processing section 21, a power supply section 22, the 
amplitude-measurement means 23, the amperometry means 24, the clock signal 
generating means 26, the address generation means 27, and the logic judging means 28. 
[0021] A power supply section 22 has the function which generates the supply voltage for 
actuation of a test objective LSI, and the supply voltage for actuation of LSI 15 is 
generated by this power supply section 22, The amplitude-measurement section 23 and 
the amperometry means 24 have the function which measures the electrical potential 
difference between main terminals of a test objective LSI, and the current between main 
terminals, respectively. The clock signal generating means 26 generates the clock signal 
supplied to a test objective LSI. In this example, the clock signals CK0 and CK1 supplied 
to LSI15 are generated by the clock signal generating means 26. The address generation 
means 27 has the function to generate the address signal supplied to a test objective LSI. 
In this example, the address signal supplied to LSI15 is generated. The logic judging 
means 28 has the function to judge the output logic from a test objective LSI. In this 
example, the logic of the data transmitted through scanning system output terminal T four 
ofLSI15 and the data terminal T5 is judged. Moreover, control and the data-processing 
means 21 have a processing facility about the motion control of each part of this circuit 
tester 10 and measurement, or a judgment result. 

[0022] Next, access-time measurement of LSI15 is explained. In this example, the data 
for phase contrast amendment of clock signals CK [ CK0 and ] 1 are collected before 
access-time measurement, and improvement in access-time measuring accuracy is aimed 
at by the data correction based on it. 

[0023] The timing about collection of clock signal amendment data is shown in drawing 
3 . 

[0024] In addition, the transfer system of clock signals CK0 and CK1 shall be considered 
as ** length wiring into LSI15, and there shall be no skew of a there. 
[0025] In collection of clock signal amendment data, the logic of the output signal from 
scanning system output terminal T four is judged by the logic judging means 28 of a 
circuit tester 21. 

[0026] First, the address outputted from a circuit tester 10 fixes the timing which starts 
from a low level high-level. For convenience, make the low level of the address into 
Address A, and let the high level of the address be Address B. The address outputted 
from the circuit tester 10 is delayed as shown by the arrow head 31, and it is inputted into 
LSI 15 by the electric merit of the track L2 formed between a circuit tester 10 and LSI15. 
[0027] Also about clock signal CK0 outputted from a circuit tester 10, clock signal CK0 
outputted from the circuit tester 10 is delayed as shown by the arrow head 33, and it is 
inputted into LSI 15 by the electric merit of the track LI formed between a circuit tester 
10 and LSI15. Clock signal CK0 is inputted into the SM latch 11, and an address signal is 
latched by the SM latch 1 1 synchronizing with the start timing. Clock signal CK0 is 
delayed by the circuit tester 10 by the minute time basis in the direction shown by the 
arrow head 32. At first, although Address A is latched by the SM latch 11, Address B 
comes to be soon latched by delaying the start timing of clock signal CK0 in the direction 
shown by the arrow head 32. The start timing of clock signal CK0 when this latch 
address changes to B from A is judged, and that timing is set to tO. 


[0028] Also with clock signal CK1, it delays by the minute time basis as well as the case 
of above-mentioned clock signal CKO, the timing of clock signal CK1 when the SM 
latch's 12 latch address changes to B from A is judged, and the timing is set to tl. 
[0029] The electric merit in the track between the circuit tester 10 about clock signals 
CKO and CK1 and LSI15 is set to delta tO and delta tl, respectively. Since it is the same, 
the timing which can latch Address B by the SM latches 1 1 and 12, respectively at this 
time is t0+deltat0=tl+deltatl. — ** is materialized. That is, difference deltat of the 
electric length of tracks LI and L3 is equal to the phase contrast of the clock signals CKO 
and CK1 in a circuit tester 10, and is set to delta t=delta t0-deltatl=tl-t0. By the 
difference in the electric merit of tracks LI and L3, in spite of producing phase contrast 
deltat among clock signals CK [ CKO and ] 1, it is disregarded, and if LSI 15 is high- 
speed, especially by having measured the access time, the measurement error of the 
access time will become large a certain forge fire. So, in this example, highly precise- 
ization of access-time measurement is attained by amending access-time measured value 
by using the above-mentioned phase contrast deltat as amendment data, so that it may 
state below. 

[0030] The timing about access-time measurement is shown in drawing 4 . 

[003 1] First, a predetermined test pattern is written in the SRAM section 13. A test 

pattern is performed by the circuit tester 10, and the test pattern information is saved at a 

circuit tester 10, and is used as expected value in the logic judging mentioned later. 

[0032] The start timing of an address signal and the start timing of clock signal CKO are 

fixed. And tOO shows the start timing of clock signal CKO in that case. 

[0033] Moreover, the start timing of clock signal CK1 is adjusted so that Address A may 

be latched by the SM latch 1 1 . 

[0034] Next, the output data from the SRM section 13 corresponding to Address B delay 
at a time 50 pses of start timing of clock signal CK1 outputted from a circuit tester 10 
little by little, for example until they are latched to the SM latch 14. That is, whenever the 
start timing of clock signal CK1 is delayed, the SM latch's 14 output logic is judged by 
the logic judging means 28. In the SM latch 14, although the output data corresponding to 
Address A are latched at first, the output data corresponding to Address B come to be 
soon latched by delay of above-mentioned clock signal CK1. Therefore, with the logic 
judging means 28, it judges whether the data corresponding to whether the SM latch's 14 
output logic was in agreement with expected value and Address B that is, were latched by 
the SM latch 14. In this judgment, when the SM latch's 14 output logic is judged to have 
been in agreement with expected value, delay of above-mentioned clock signal CK1 is 
ended, tl 1 shows the timing to which the data with which the SM latch 14 was latched 
changed from the thing corresponding to Address A to the thing corresponding to 
Address B. 

[0035] Fundamentally, the access time of the SRAM section 13 is found by tl l-t00. 
However, since the electric merits of tracks LI and L3 differ in fact and the precision of 
the phase contrast of clock signals CKO and CK1 is falling as described above, the above- 
mentioned tl l-t00 are amended by amendment data deltat for which it was able to ask 
first. That is, access-time T of the SRAM section 13 is T=tll-t00+deltat. ~ It considers 
as ** and the access time of SRAM13 can be measured with a sufficient precision by 
taking amendment data deltat into consideration such. 

[0036] According to the above-mentioned example, the following operation effectiveness 


can be acquired. 

[0037] The timing of clock signal CKO when clock signal CKO being delayed by the 
minute time basis, and latching the purpose signal state by the SM latch circuit 11, From 
a difference with the timing of clock signal CK1 when carrying out minute time delay of 
clock signal CK1, and latching the purpose signal state by the SM latch circuit 12 By 
searching for the difference of the electric length in the tracks LI and L3 in the exterior 
of LSI15 about each of clock signals CKO and CK1, and amending this electric length 
difference The access-time measurement error by the electric length difference can be 
reduced, and, thereby, improvement in precision of the access time of the SRAM section 
13 can be aimed at. 

[0038] Next, other examples are explained. 

[0039] The access-time measuring circuit where other example approaches of this 
invention were applied is shown in drawing 5 . 

[0040] Although especially LSI54 made into the access-time measuring object is not 
restricted, it is set to SRAM and formed in one semi-conductor substrates, such as a 
single crystal silicon substrate, of a well-known semiconductor integrated circuit 
manufacturing technology. LSI54 has the SRAM section 13. This SRAM section 13 is 
considered as the same configuration as what is shown in drawing 1 . That is, the 
selection terminal of a static mold memory cell is combined with a word line for every 
direction of a low, the data input/output terminal of a memory cell is combined with the 
complementary data line for every direction of a column, column switching circuit ** of 
each complementary data line is carried out including two or more switches combined 
with the complementary data line by 1 to 1, and common connection is made at the 
complementary common data line. The address signal inputted from the exterior is 
transmitted to a low decoder and a column decoder. Based on the decoding output of a 
low decoder, a word line drives on selection level, and writing of the data to a specific 
memory cell or read-out of memory cell data is made possible by turning on a column 
selecting switch based on the decoding output of a column decoder. 
[0041] Although the SRAM section 13 is constituted by the address input of two or more 
bit configuration possible [ an output of the data of two or more bit configuration ], it is 
shown that 1 bit data are read by the input of a 1 bit [ after / expedient / explaining about 
access-time measurement ] address signal. The input address from an address terminal T6 
is inputted into the SRAM section 13 through the SM latch 51. And the external output of 
the output data from the SRAM section 13 is enabled through D mold latch (it is called D 
latch) 52 stationed in the latter part, and the data terminal T8. The D latch 52 latches the 
output data from the SRAM section 13 synchronizing with the fall timing of clock signal 
CK1. The SM latches 51 and 52 latch the input address synchronizing with clock signal 
CK1 inputted through the clock terminal T7. However, the SM latch 53 latches the input 
address synchronizing with the fall timing of clock signal CK1 to the SM latch 51 
latching the input address to the start timing of clock signal CK1. The D latch's 52 output 
signal and scanning system output signal are transmitted to a circuit tester 10 through the 
data terminal T8 and the scanning system output terminal T9, respectively. 
[0042] The timing of access-time measurement is shown in drawing 6 . 
[0043] The address signal and clock signal CK1 which were outputted from the circuit 
tester 10 are delayed as shown by arrow heads 61 and 62, respectively, and they are 
inputted into LSI54. Synchronizing with the start timing of clock signal CK1, the input 


address is latched by the SM latch 51 and the output data of the SRAM section 13 are 
latched to the D latch 52 synchronizing with the fall timing of clock signal CK1 . To the 
timing shown in drawing 6 , in the fall timing of clock signal CK1, although the output 
data of the SRAM section 13 corresponding to Address B are latched to the D latch 52, 
when pulse width of above-mentioned clock signal CK1 is gradually narrowed by the 
circuit tester 10 side, it replaces with the data corresponding to Address B which were 
able to be latched till then, and the data corresponding to Address A come to be latched. 
By judging the logic of of the D latch 52 output data with the logic judging means 28 of a 
circuit tester 10, the timing to which the D latch's 52 maintenance data change from the 
thing corresponding to Address B to the thing corresponding to Address A can be 
grasped. Then, when pulse width of clock signal CK1 is narrowed gradually as 
mentioned above, the pulse width of clock signal CK1 just before the D latch's 52 
maintenance data change to the thing corresponding to Address A is equivalent to the 
access time of this SRAM section 13. It can ask for the pulse width of this clock signal 
CK1 with a sufficient precision by the following approaches. 

[0044] The timing of pulse width measurement of a clock CK 1 is shown in drawing 7 . 
[0045] Where the width of face of the above-mentioned clock CK 1 is fixed, as shown by 
the arrow head 71 of drawing 7 , the above-mentioned clock CK 1 changes a phase. It 
asks for the 1st timing from which the address signal latched to the SM latch 51 changes 
from A to B to the start timing of a clock CK 1 by judging the logic of the output signal 
from the scanning system output terminal T9 (refer to drawing 5 ) with the logic judging 
means 28 of a circuit tester 10. Similarly, it asks for the 2nd timing to which the address 
signal which is the fall timing (it is start timing as CK1 *) of a clock CK 1 shortly, and is 
held by changing a phase at the SM latch 53 changes the above-mentioned clock CK 1 
from A to B. The time difference of this 1st timing and 2nd timing is the pulse width 
which is going to ask for a clock CK 1 . Thus, by changing the phase, and the address 
signal latched, respectively changing to the SM latches 51 and 52, and asking them for 
timing, where the pulse width of a clock CK 1 is fixed Since the width of face of clock 
signal CK1 in the location of the terminals T6 and T7 of LSI54 can be measured Even if 
a metaphor, track L6 between a circuit tester 10 and LSI54, and the electric length of L7 
exist, it can find independently the access time in the pulse width of the above-mentioned 
clock CK 1, i.e., the measuring circuit shown in drawing 5 , with a sufficient precision. 
[0046] According to the above-mentioned example, the following operation effectiveness 
can be acquired. 

[0047] Since the electric length of a track can measure the pulse width of a clock signal 
independently by changing the phase and searching for the time difference of the change 
timing of the output logic of the SM latch circuit 51, and the change timing of the output 
logic of the above-mentioned SM latch circuit 53 as the access time of the above- 
mentioned RAM section, where the pulse width of a clock signal in case the latch data in 
the D latch circuit 52 change is fixed, improvement in precision of the access time can be 
aimed at. 

[0048] Although invention made by this invention person above was concretely 
explained based on the example, it cannot be overemphasized that it can change variously 
in the range which this invention is not limited to it and does not deviate from the 
summary. 

[0049] For example, although 1 bit data were read by the input of a 1 bit [ after / 


expedient / explaining about access-time measurement ] address signal in the above- 
mentioned example, in fact, the input addresses to SRAM are two or more bit patterns, 
and there are many cases of two or more bit patterns also about I/O of the SRAM section 
14. In that case, it sets, and two or more SM latches 1 1, 12, 51, and 53 are stationed 
corresponding to the bit pattern of the address, respectively, and two or more SM latches 
14 and D latches 52 are stationed corresponding to the configuration number of bits of 
I/O. 

[0050] Moreover, also in the semiconductor integrated circuit with which a 
microcomputer and other functional modules have been arranged in LSI15, measurement 
of the access time is attained by existence of SRAM13. Moreover, it replaces with the 
SRAM section 13, and when it has the other semi-conductor storage sections, 
measurement of the access time of the storage section of the dynamic RAM section etc. is 
enabled. 

[0051] Furthermore, although amendment data deltat is used and it was made for the 
above-mentioned ** type to amend, it replaces with such amendment and you may make 
it amend the phase of a clock CK 0 and CK1 the very thing in the example shown in 
drawing 1 - drawing 4 based on amendment data deltat. 

[0052] Although the above explanation explained the case where invention mainly made 
by this invention person was applied to access-time measurement of the SRAM section 
which is a field of the invention used as the background, this invention is not limited to it 
and can be applied to access-time measurement of various semiconductor memory. 
[0053] This invention is applicable on condition that the RAM section is contained in a 
semiconductor integrated circuit at least. 
[0054] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical 
thing among invention indicated in this application is explained briefly. 
[0055] That is, the difference of the electric merit in the track in the exterior of the 
semiconductor integrated circuit about each of the 1st clock signal and the 2nd clock 
signal is searched for, by amending this electric merit difference, the access-time 
measurement error by the electric length difference can be reduced, and, thereby, 
improvement in precision of the access time can be aimed at. 
[0056] Moreover, since the electric length of a track can measure the pulse width of a 
clock signal independently by changing the phase and searching for the time difference of 
the change timing of the output logic of the 1st latch circuit, and the change timing of the 
output logic of the 2nd latch circuit as the access time of the RAM section, where the 
pulse width of a clock signal in case the latch data in the 2nd latch circuit change is fixed, 
improvement in precision of the access time can be aimed at. 


CLAIMS 


[Claim(s)] 

[Claim 1] The address signal inputted into the memory section made into the access-time 
measuring object and the above-mentioned memory section is synchronized with the 1st 
clock signal. The 1st latch circuit which can be latched, When a semiconductor integrated 
circuit is formed with the 2nd latch circuit which can be latched including the 3rd latch 
circuit which can latch the above-mentioned address signal synchronizing with the 2nd 


clock signal of the above synchronizing with the 2nd clock signal in the output data from 
the above-mentioned memory section, It is the access-time measuring method which 
measures the access time of the above-mentioned memory section in this semiconductor 
integrated circuit. The access-time measuring method characterized by searching for the 
difference of the electric length in the track in the exterior of the above-mentioned 
semiconductor integrated circuit about each of the 1st clock signal of the above, and the 
2nd clock signal of the above, and amending this electric length difference. 
[Claim 2] The address signal inputted into the memory section made into the access-time 
measuring object and the above-mentioned memory section is synchronized with the 1st 
clock signal. The 1st latch circuit which can be latched, When a semiconductor integrated 
circuit is formed with the 2nd latch circuit which can be latched including the 3rd latch 
circuit which can latch the above-mentioned address signal synchronizing with the 2nd 
clock signal of the above synchronizing with the 2nd clock signal in the output data from 
the above-mentioned memory section, The time of the data corresponding to the address 
signal which the phase of the 2nd clock signal of the above supplied from the outside was 
changed, and was latched to the 1st latch of the above being latched to the 2nd latch 
circuit of the above, In the access-time measuring method which measures the access 
time of the above-mentioned memory section based on the phase contrast of the 1st clock 
signal of the above, and the 2nd clock signal of the above The timing of the 1st clock 
signal of the above when changing the phase of the 1st clock signal of the above, and 
latching the purpose signal state by the 1st latch circuit of the above, From a difference 
with the timing of the 2nd clock signal of the above when changing the phase of the 2nd 
clock signal of the above, and latching the purpose signal state by the 3rd latch circuit of 
the above The access-time measuring method characterized by searching for the 
difference of the electric length in the track in the exterior of the above-mentioned 
semiconductor integrated circuit about each of the 1st clock signal of the above, and the 
2nd clock signal of the above, and amending this electric length difference. 
[Claim 3] The address signal inputted into the memory section made into the access-time 
measuring object and the above-mentioned memory section is synchronized with a clock 
signal. The 1st latch circuit which can be latched, When a semiconductor integrated 
circuit is formed with the 2nd latch circuit which can be latched including the 3rd latch 
circuit which can latch the above-mentioned address signal synchronizing with the 
above-mentioned clock signal synchronizing with the above-mentioned clock signal in 
the output data from the above-mentioned memory section, Change the pulse width of the 
above-mentioned clock signal supplied from the outside, and it is based on the pulse 
width of the above-mentioned clock signal in case the latch data in the 3rd latch circuit of 
the above change. Where the pulse width of the above-mentioned clock signal in case the 
latch data in the 2nd latch circuit of the above change is fixed in the access-time 
measuring method which measures the access time of the above-mentioned memory 
section The access-time measuring method characterized by changing the phase and 
searching for the time difference of the change timing of the output logic of the 1st latch 
circuit of the above, and the change timing of the output logic of the 3rd latch circuit of 
the above as the access time of the above-mentioned memory section. 
[Claim 4] The address signal inputted into the memory section made into the access-time 
measuring object and the above-mentioned memory section is synchronized with the start 
timing of a clock signal. The 1st slave master latch circuit which can be latched, The 


output data from the above-mentioned memory section are synchronized with the fall 
timing of the above-mentioned clock signal. D latch circuit which can be latched, When a 
semiconductor integrated circuit is formed including the 2nd SM latch who can latch the 
above-mentioned address signal synchronizing with the fall timing of the above- 
mentioned clock signal, Change the pulse width of the above-mentioned clock signal 
supplied from the outside, and it is based on the pulse width of the above-mentioned 
clock signal in case the latch data in the above-mentioned D latch circuit change. Where 
the pulse width of the above-mentioned clock signal in case it is the access-time 
measuring method which measures the access time of the above-mentioned memory 
section and the latch data in the above-mentioned D latch circuit change is fixed The 1st 
timing from which the phase is changed and the output logic of the above-mentioned 1st 
slave master latch circuit changes to the start timing of the above-mentioned clock, The 
access-time measuring method characterized by searching for time difference with the 
2nd timing from which the output logic of the above-mentioned 2nd slave master latch 
circuit changes to the fall timing of the above-mentioned clock as the access time of the 
above-mentioned memory section. 

[Claim 5] Claim 1 which is made to combine the external terminal of the above- 
mentioned semiconductor integrated circuit with a circuit tester, and was made to 
perform the current supply for actuation to the above-mentioned semiconductor 
integrated circuit, supply of a clock signal, and the logic judging of the output signal from 
the above-mentioned semiconductor integrated circuit by the above-mentioned circuit 
tester thru/or the access-time measuring method of four given in any 1 term. 


[Translation done.] 


